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Abstract - The wide use and unprecedented impact of social media represents a unique opportunity for both academic and 
business communities of information systems (IS). Due to the large volume, variety, and complexity of the data, however, 
the appropriate research variables and models of social media use along with the systematic tracking and analysis processes 
and approaches (social media analytics) are still rare in the area. Based on an extensive literature review, this paper proposes 
a research model outlining key variables and relationships of social media use. Further mapping the research model, the 
paper develops an architectural framework for social media analytics integrating technical configurations of 
Hadoop/MapReduce, cloud computing, R, SQL, NoSQL, Tableau, Python programming, and other associated technologies 
and applications. Contributions of this paper to IS research and practice are discussed. 
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I. INTRODUCTION 
 
The wide use and unprecedented impact of social 
media represents a unique opportunity for both 
academic and business communities of information 
systems (IS) in advancing, elaborating and refining IS 
usage theories and practice[5][10]. Due to the large 
volume, variety, and complexity of the data, however, 
social media analytics is considered a highly 
challenging task; the appropriate research variables 
and models of social media use along with the 
systematic tracking and analysis processes and 
approaches are still rare in the area [19].  
 
To address the research gap, based on an extensive 
literature review, this paper proposes a research 
model outlining key variables and relationships of 
social media use. Further mapping the research 
model, the paper develops an architectural framework 
for social media analytics integrating technical 
configurations of Hadoop/MapReduce, cloud 
computing, R, SQL, NoSQL, Tableau, Python 
programming, and other associated technologies and 
applications.  
 
The reminder of the paper is organized as follows. 
The next section presents an overview of social media 
use. The DeLone and McLean Model of IS Success 
and studies of service marketing and IS usage are 
then reviewed, based on which a research model of 
social media use is proposed. The subsequent section 
addresses social media data characteristics, and 
processes and techniques of social media analytics. 
Mapping key variable and relationships of the 
research model of social media use, the last section 
develops an architectural framework of social media 
analytics. The paper summarizes the major findings 

and concludes with contributions to IS research and 
practice. 
 
II. OVERVIEW OF SOCIAL MEDIA USE 
 
Social media is technically viewed as an integrative 
collection of mobile and wireless/wired 
telecommunication and computing technologies. 
Functionally, social media build on the creation and 
exchange of user generated content to meet people’s 
social needs for informational and relational 
connections. 
 
At the individual level and in a voluntary usage 
environment, the primary usage of social media has 
been categorized into four types: (1) Relationship 
development: To maintain relationships, stay in 
touch, and keep connected with people; (2) 
Information sharing: To search and share 
information, events, and ideas with others; (3) Self-
presenting: To self-present interests, options, status, 
and events; and (4) Entertaining: To pursue fun 
experience as people interact and socialize with each 
other [8][9].  
 
At the organizational level and in a mandatory usage 
environment, organizational actors make use of social 
media to perform job-related tasks. In this manner, 
users utilize social media technologies and services as 
a work tool to achieve tasks for the organizational 
performance. IS research has summarized the 
organizational use of social media for such purposes 
as sales, productivity, profitability, completive 
advantage, return on investment (ROI), customer 
relationship management (CRM), and marketing 
extension and advertising [1][3][4][9][12][14][19]. 
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III. PROPOSING A RESEARCH MODEL OF 
SOCIAL MEDIA USE 
 
DeLone& McLean Model of IS Success 
The DeLone and McLean Model of IS Success (the D 
& M Model thereafter) was proposed in [3], and has 
been further enhanced in [4] and [14]. The model 
synthesizes a set of interrelated dimensions of IS 
success: system quality measuring IS technical 
characteristics, information quality measuring 
desirable characteristics of IS output (content, reports, 
dashboards, etc.), service quality measuring IS 
service effectiveness that users/customers receive, 
(intention to) use measuring usage behavior and/or 
the belief aboutlikelihood/intention to use IS, user 
satisfaction measuring user’s feeling and affection 
toward IS, and net benefits (individual and 
organizational impact) measuring individual and 
organizational changes affected by IS use.  
The D & M Model posits the relationships of the 
dimensions that have impact on IS success: The 
quality of system, information, and service singularly 
and jointly affects IS use and user satisfaction, both 
of which are direct antecedents of individual impact; 
eventually, individual impact affects organizational 
performance and exercises organizational impact. 
The predictive and explanatory capacity of the D & 
M Model has been well documented and widely 
adopted in various contexts of IS research. We 
believe the model lays a solid foundation and can be 
contextualized to develop theories of social media 
use. Next, we adapt the model into the social media 
context, and integrate theoretical and empirical 
studies of both streams of service marketing and IS 
usage literature to propose a research model of social 
media use. 
Proposing a Research Model of Social Media Use 
As shown in Figure 1, the purpose of our proposed 
model is to aid in empirical research of social media 
use in providing a parsimonious theory-driven 
understanding of (1) the key research variables 
involved in the use of social media, and (2) the 
nomologicalrelationships between the variables. 
Key Variables.The proposed model encompasses six 
variables involved in the use of social media: 
Information Quality, Technology Quality, Service 
Quality, Social Media Use, Individual Impact, and 
Organizational Impact. Table 1 presents the 
definitions,dimensions, and major literature sources 
of the variables. 
 

 

Figure 1:Research Model of Social Media Use 

 
Table 1.Research Variables of Social Media Use 

 
Nomological Relationships 
The proposed research model reflects the 
“structurational” interactions of key technical and 
service components of social media, the 
users/customers, personal and organizational tasks, 
and social contexts. According to the model, (1) a 
social media application is created to contain various 
information, IS, and service features; (2) 
Users/customers encounter these design features 
through their use of social media; (3) The usage 
impacts and influences the individual users/customers 
in their conduct of personal and/or organizational 
tasks; And, (4) the individual impacts collectively 
result in organizational impacts. In the process, the 
higher level of information, IS and service quality is 
expected to lead to the higher level of social media 
use, and positive impacts on individual and/or 
organizational performance. 
 
IV. SOCIAL MEDIA ANALYTICS 
 
Characteristics of Social Media Data 
Social mediadata can be characterized with the 
following dimensions. (1) Variety. The scope, types 
and formats of social media data extend from 
traditional structured to semi-structured and 
unstructured data of all varieties. (2) Volume. The 
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word, big, describes the vast quantity of the social 
media data explosion. (3) Velocity concerns both 
frequency and speed of social media data explosion. 
And, (4) variability refers to the wide inconsistencies 
of social media data.  
The essential of social media data is to collect, 
analyze, and present the user-generated contents and 
data to gain meaningful insights into organizational 
practice, processes and trends. This process has been 
referred to as data analytics in which the dataset can 
be so large, various, complex, and ever changing that 
unique advanced computing technologies and 
techniques of data management, analysis, and 
visualization have to be deployed to address the 
significant impacts. 
Process & Techniques of Social Media Analytics 
Social media analytics for predictive analysis and 
behaviour analysis can effectively capture the 
variables and relationships encompassed in the 
proposed model of social media use, and thus pave a 
solid empirical base for advancing, refining, and 
elaborating IS research and social media in particular. 

Drawing insights from [1][6], we outline in Table 2 
the process, and major techniques and technologies of 
social media analytics closely relevant to the 
aforementioned research model of social media use. 
It is worth noting that, nowadays, social media 
analytics still largely relies on the conventional 
technologies and applications such as relational 
DBMS, SQL, ETL, data warehousing, data mining, 
online analytical processing (OLAP), and 
multivariate statistics analysis, all of which by far are 
the most common analytic approaches, and will 
remain so [1][6]. On the other hand, as social media 
data are increasingly joined by more complex semi-
structured and unstructured data types, social media 
analytics requires real-time analytics, unrestricted 
indexing and querying, and large-scale performance 
and scalability. The systematic integration of 
conventional and cutting-edge techniques and 
technologies helps reveal fascinating insights into the 
phenomena, and explore variables and relationships 
of social media use at a previously unthinkable level.

 
 

 
Table 2.Process&Techniques of Social Media Analytics
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V. DEVELOPING A DATA ANALYTICS FRAMEWORK FOR RESEARCH IN SOCIAL MEDIA USE 
 
3-Stage Process of Social Media Analytics 

 

 
Figure 2: Architectural Framework of Social Media Analytics 

 
 

Following the 3-stage process of social media 
analytics, and theoretically mapping the variables and 
relationships encompassed in the proposed model of 
social media use, we next develop an architectural 
framework of social media analytics outlining the key 
analytics techniques and technologiesof social media 
use. The framework is illustrated in Figure 2. 
 Stage 1: Data Capturing & 
Collecting.Clickstream and interaction data of social 
media use can be tracked and captured in major social 
media websites through application program 
interfaces (API).Most weblogs operate with RSS 
feeds which are capable to track social media 
data.Data types captured at this stage vary from 
traditional structured data to semi-structured and raw 
unstructured data. 
 Stage 2: Data Monitoring & Analyzing. 
Social media analytics at this stage deals with the 
general monitoring of user-generated contents and 
data. For this purpose, data analytics techniques and 
technologies can be determined and combined. Via 
the ETL steps, raw data captured from diverse 
sources are about to be cleansed and transformed for 
analysis. 
 Stage 3: Data Summarizing & Visualizing. 
This stage develops a visual dashboard adapting a 
wide variety of data analytics techniques and 
technologies to evaluate and analyze the dataset, and 
summarize and display the analytics results in forms 
of queries, summaries, and reports. 
 
Integrating Data Analytics Platforms and Tools 
 
For the major techniques and technologies of social 
media analytics, a large number of platforms and 
tools – commercial and/or open source – have been 
developed to collaborate functions of data input, 
distributed design, analysis models, and data 
management and visualization. Mapping the proposed 

research model, our architectural framework attempts 
to integrate the following most important ones. 
 
 Hadoop/MapReduce – An open source software 

framework providing computing capabilities for 
distributed storage and processing of large, 
various and complex datasets. 

 Python – Python has a data analysis library that 
provides powerful analytics tools suited to 
handle big datasets.   

 Cloud Computing. Due to the flexibility and 
effectiveness of cloud computing, many data 
analytics technologies can be deployed without 
specific setup expertise. 

 R & Tableau. R is an integrated suite of database 
environment for predictive analytics, data mining 
and data visualization. Tableau is also an 
interactive data visualization tool. R and Tableau 
are both bundled with an integrated collection of 
intermediate tools for data analytics. 

 SEM-Based Approaches – A diverse set of 
computing algorithms and statistical methods for 
factor analysis, path analysis, and latent growth 
modeling. 

 SQL & NoSQL. The SOL is still used heavily as 
a primary approach to querying big data. 
Meanwhile, applications of NoSQL and 
Interactive SQL can be embraced to examine 
semi-structured and unstructured data. 

 Others: For data analytics methods (e.g., 
content/text analysis, opinion/sentiment analysis, 
social network analysis, etc.), many tools provide 
programing interfaces for business use. 

 
CONCLUSION 
 
Based on an extensive literature review, this paper 
proposes a research model outlining key variables 
and relationships of social media use. Mapping the 
research model, the paper further develops an 
architectural framework integrating technical 
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configurations of major technologies and 
applicationsfor social media analytics.   
 
It is our hope that the proposed research model can 
serve as an overarching framework informing future 
investigations of the burgeoning social media 
phenomena, especially as the associated applications 
and services are increasingly used in a wide variety of 
contexts.  
The architectural framework outlines the process and 
technologies of social media analytics. It should help 
gain deeper empirical insights into social media use. 
From the practical perspective, the framework 
provides a set of useful guidelines aiming at 
collecting, storing, monitoring, analyzing, and 
summarizing relevant user-generated contents and 
data of social media use. 
In addition, the architectural framework considers 
methodological approaches from multiple disciplines. 
Consequently, the framework and its development 
process can be adapted to other contexts for 
meaningful investigations and insights such as 
healthcare, e-government, and security and public 
safety. 
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